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COMPLETE SPECIFICATION 
Process and apparatus for use in the application of 

of plastic material. 



coatings or coverings 
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We, Kasika Chemische Fabrik G.m.b H 
a German Company of Gradestrasse 60-72' 
Berhn-Bntz, Germany, do hereby declare the 
invention for which we pray that a patent may 
5 be granted to us and the method by which it is 
to be performed, to be particularly described 
m b y **** Allowing statement :— 

The enamelling, paint and varnishing indus- 
try is using to an ever greater extent coatings 
10 formed by the reaction of several constituents 
with one another, as, for example, iso-cyanates 
with polyols, urea resins with various acids 
polyester resins with peroxides, epoxide resins 
with amines. 

All these products have the disadvantage of 
reacting quickly so that the time allowed for 
the : application (pot-life) is very short. This 
makes industrial application difficult and 
necessitates frequent cleaning of the apparatus. 

Ine present invention concerns a continuous 
process of manufacture of coatings or coverings 
by the application and polymerisation of a 
material upon a supporting surface, as well as 

25 a U pmce e s^ PParatUS carryin S mto effect 

It concerns as well as the application of a 
coating upon a supporting surface, the manu- 
facture of separate coverings that can be 
formed on surfaces not having proper ad- 
30 herence, such as a plate of glass, or can be 
coated on products that resist adherence. 

It is known how to apply hot or cold, bv 
means of a slotted trough, coatings or coverings 
on rigid or supple backings, for example sheete, 
skins tissue, wood or metal sheets, -with 
eventual smoothing of these coatings by means 
of a bar or scraper. 

The products mostly used for these coatings 
4n "^? duCtS °y Physical drying or by 

40 oxidation, or again products which set; in the 

[Price 35. 6d.] 
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first case the drying can be accelerated by heat 
If such processes were employed with resins 

n lym r S& * e Polymerisation 

would take place » ot only in die coating or 
covering but equally in the mass of the product 45 
accumulated m the trough. 

n fl £r! ^ depends on tho~ 

X included accelerators and hardeners. 
It is therefore absolutely essential to apply . as 
quickly as poss b e the accumulated ffi 5 0 

" sf 6 *^ 1? the apparatus which 
leads to a sealmg of the slots of the trouoj, 

product! m UneqUal a PP ,icati on of the 

This method then does not allow for con- 55 

tinuous work as is necessarv in * j~ 
T-r, „ , necessary in mass produc 

^? n ; ^ tenks o^ troughs must be cleaned 
often, and in certam circumstances become 
even unusable. 

Also known is tihe method which consists 60 
of spraying simultaneously the polymerisinc 
ZZ Za hat *?? r contamed P in dnwf 
conveyed by different nozzles. In 
this way polymerisation is avoided in the 
nozzles, but control of the amount of the 65 
different constituents causes difficulties and it 

SL,^ PP r\u that ^ mkture is even 
throughout the coating. It follows that the 

^SXS n 18 ~ Which k ^ to 

We have now foond that irregularity in the 
density and hardness of the coating obtained 

™t C ***** the reacting 

organic _ materials mx superposed layers onto 
the surface to be coated. 7 r 

According to the invention therefore a 
process for providing a protective coatme 
comprising a hardemed synthetic resin, on the 
surface of a pellicle, board, or like article com! 
prises traversmg the surface to be coated below 80 
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two closely spaced falling liquid curtains so 
that the curtains form superposed layers on 
the surface, one of said curtains containing 
one or more of the organic compounds from 
5 which said synthetic resin is produced while 
the other curtain contains a complementary 
organic compound or compounds which react 
with the organic compound or compounds 
contained in the first curtain to form the 

10 hardened synthetic resin, and allowing the 
compounds in the superposed layers to read: 
to form the hardened synthetic resin coating 
on the pellicle or board. 

For example one curtain may contain the 

15 diglycidyl ether component of an epoxide resim 
and the other layer a hardener for the resin, 
e.g. an amine. Alternatively the diglycidyB 
ether may be present in one curtain with a 
dicarboxylic acid which accelerates the for— 

20 mation of the epoxide resin. In another 
example one curtain may contain a polyestes: 
and the other a polyisocyanate. One curtain 
may contain an intermediate condensate in the 
formation of a urea-aldehyde resin, e.g. a 

25 dimethylol urea and the other layer jtn acid 
accelerator for the dimethylol compound. 

In particular one curtain may contain a 
partially polymerised polyester resin and a 
hardener for said resin while the other curtahm 

30 contains the partially polymerised polyester 
resin and an accelerator for the further poly 1 - 
merisation of said resin. 

The polyester resin may be one derived frona 
an alphabeta unsaturated dicarboxylic acid, e.g. 

35 maleic acid and a polyhydric aloohol, e.g. 
glycol. 

A suitable accelerator for the polyester §s 
cobalt naphthenate and as hardeners there magr 
be used organic peroxides, e.g. cyclohexarae 
40 peroxide, benzoyl peroxide or cymene hydro>- 
peroxide. Esters of phthalic acid and ketones 
can be used as solvents for the peroxides. 
The polyesters and the accelerator or hardener 
can be used dissolved in a polymerisabBe 
45 vinyl monomer, e.g. styrene. 

The following Examples give suitable 
compositions constituting the separate curtains: 

First Curtain 
92 parts polyester derived . from a pol^- 
50 hydric alcohol (e.g. glyc©l) and am 

unsaturated dicarboxylic: acad 
(maleic acid) 
8 parts solution of cobalt naphthenate an 
styrene. 

55 Second Curtain 

92 parts polyester derived from polyhydrac 
alcohol (glycol) and unsaturated 
dicarboxylic acid (maleic acid) 
8 parts solution of cyclohexane peroxide in 
60 methyl phthalate 

The cyclohexane peroxide in the abowe 
example may be replaced by benzoyl peroxide 
or cymenehydroperoxide and tine methiyl 
phthalate by other esters of phthasSic acid <or 
65 by ketones, e.g. acetone, methyl etfiiyl ketonie, 



methyl isobutyl ketone. 

The application of the different products 
can be made in any order. For this purpose 
slotted troughs are preferably used. 

A suitable apparatus permitting tine appli- 70 
cation of the products of the invention com- 
prises two troughs positioned at a suitable 
distance from one another and each connected 
to a reservoir. 

The troughs are equipped with parallel slots 75 
for the issue of the product. Below the troughs 
is arranged apparatus permitting movement of 
the receiving surface perpendicularly to the 
troughs, which are arranged one beMnd the 
other in the direction of movement. Apparatus 80 
may be provided to ensure the return of excess 
of the product to the troughs, for example a 
tank may be arranged below the troughs, from 
which excess product is led back to the feed 
vat by means of a pump or lifting apparatus. 85 

In one method of operation particularly 
suitable, the piece to be covered wit2i a syn- 
thetic coating slides under its own weight 
down a working surface inclined at at least 
10° at a speed of between 0.25 rn^sec and 90 
1 m/sec under the curtidns of material falling 
freely through the slots. 

To do this the curtain of plastic material 
falling freely must be travelling, at the point of 
contact, at approximately the same speed as the 95 
object to be covered. Because the nmovement 
of the object to be covered is adjusted to the 
speed of fall of the liquid curtain, at ithe point 
where this contacts the object, which, slides of 
its own accord down the inclined working 100 
surface, it becomes possible for the first time to 
arrange that the object and the lower part of the 
curtain, as it falls on the upper edge of the 
object, both have substantially tfee same 
velocity. 105 

Thus the leading edge of the objectt literally 
cuts the curtain of varninh so that the front edge 
of the object is not covered, while on tfce surface 
of application of the object and, particularly, 
right from its front edge, there is produced an 110 
"unrolling" or laying down of the curtain 
which avoids all surplus of the plastic material. 

. The above-mentioned traction effect of the 
plastic mass can counteract to a great extent : . 
the tendency of the object to accelesrate since 115 
the object* is not displaced^ by a motive force. 

The result of this is that the. application is 
always made substantially at the same rate,, 
which guarantees an even thickness over all the 
surface. 120 

It is only at the moment when the rear edge 
crosses the zone of impact below the opening 
of the flow that the traction, on tlte sliding 
object, in the direction of the working surface, 
and the force of gravity act in such away as to 125 
tear off the screen of varnish so that it avoids all 
surplus, and, surprisingly, the back edge of the 
object remains uncoated. 

The working surface used in order to ease 
the sliding of objects can have si uniform 130 
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inclination or not ; possibly it can be curved. 

t or the control either by hand, or elect- 
ncdfe of the sliding of the objects, ap^raSs 
can be prodded, mechanical, hydrate or 
e fS Mat ^ OWin S Ovation in thebSfe 
of the working surface. 

rJu ° rder . to r f dut * the friction, longitudinal 
rods can be placed on the working 5 surface 
in Whlch J help J th ^ sli &»S of the objett to be 
S T of a repShW 

electrostatically the object to be covered, for 
example round glass rods. - ^ 

Also suitoble apparatus can be prepared to 

15 SS antte 2* on *•» workmgVurface! 

15 such as roller, driven by a motor aid placed 
transversely to the direction of sliding 
a*£ U 8? B f n, ? I 7 ^P^tas can be provided 
So l* ebeari *g surface,as Leiving 

_ ft and feed installations, for ex~~~'» — ^ 
tables served by belt conveyors 
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plastic material falling from the troughs 13 to 
pass through into the receivW 3 whi 
there is no object 11 below. ^ when 

At the lower end of the inclined surface ther* 
is set a receiving table. At the toy en? £«5 70 
also be placed a feed table. 70 
The application process is as follows : 
the slope of the working surface 12 ;= 
calculated so that the object to be Sated sliding 

Z 5£g" M *** *• — 5 

By reason of this agreement of the two 
speeds on the one hand, the leading rf2 of tie 80 
object literally cuts the curtains g sTthat the 
front surface of the object does not receive anv 
coating, and on the other hand, it D X!^I 
„, » conveyors, £SSft C * <Wparticularty 

but not limiting wIU fermTa SijTSE a SKTW %Pr°<tact applied produces 
siding of how the invention c£8pS me oS llK '^"f 3 ^ ten dency 5 
practice, the details which are shown in Ihe A»p r^, ll £ a c«lerate down she surface 12. 



■ Iii the- drawings : — >• 

™ f^?**** 1 sh ows the diagram of in apparatus 

of ^ ry,Dg ° Ut ? C pTOtesa ***** thTobjecr 
of die invention/by means of drawing apparatus 
horizontal to the installation, and " 8 W"* 1 " 8 



= — "» mumcu LaDie:auowinrj t 

P1 InF^ ?°t e ? d t0 sKde fictionally. 

In Figure 1, be ow troughs 1 ahd-2, a surface 
3 to be covered is moved in the direction of 
me arrow 4 by belt conveyors 5. .r - 
ra -3? C tr ° u S h , 1 deposits on the surface 3 a 
40 ZFX! ? £ P°i^ ters ™«» added accelerators, 
^ ? 2 3 ****** of Polyesters with 

added organic peroxides, or mvenfely. 

6 IaTJ^i^ 0 ^ m p,aced recovery tanks 
6 and7 which collect separately the excesses of 
the two mixtures.. From, these tanks the 

' T kd ^ pipes 

(not shown) connected to the troughs 1 aid 2 

«>rk«t |° at,ngs , a PP Ued successively on the 
surface 3 come to be superimposed, according 
to the process which is the object of thf 
ZZT n ' J? n hardened state. At me 
contact surface from the moment when the 
two coatings superimpose, there is produced a 
reaction between die two coatings, m a regular 
and continuous form, until the .final polv- 
mensation. y y 

PJ™ ""f ° g t0 J^ e embodiment illustrated in 
,3! ?' 311 obj ?? 11 to be co ^ered ghdes 
under its own weight down a working surface 

eoloulK. 18 Unif ° rmly » c ^d befow two 

ThC rT*4. e 12 53 ^^hed with round glass 
Sfc! i r5? Se "P^ve electrostatic force 
helps the sliding of the objects. 

6S li, if ^ tanks round glass tubes 
65 14 are broken so as to allow the curtains of 
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being covered. 

tK?^ US i y r mGdifi ?ation S can be applied to 100 
die method of manufacture which hasiuWbeen 
described, notably by the smSS t of 

«f tedmi , Ca i means » wittout depSmS 
f^° Pe ° f ^ P r esent iiwendon 8 
Thus there may be placed along the an- 10S 
paratus, installations and reservoir/ for me 
recovery of die excess of the prnduct The 
installations for recovery can bVplaced not 
below die tanks as iUustrated, but, for exarnole 
along the issuing slots of me'tro^ or^S n0 
above die receiving surface. Th7 tank ^ 
apparams for recovery can thms be pkced 
either above or below the receipt surfaS 

. To lift up the excess of me product T^iion 
installation of any suitable kindl can be em 115 
p oyed for example rotating ab»S bands 
placed across the outflow slot. From theredm 
excess of the product is led to t&e storage vat 
The recovery instaUations can fee fitted with 
scrapers to lift up the excess oTme product 120 
These scrapers can be installed on, one or both 
sides of the troughs. 

™?i a PP lication apparatus oir the troughs 
as weH as the recovery installation can be fitted 
^ e » a ^ n f, ap P aratus ' required. i oc 

WHAT WE CLAIM IS:— 125 
1. A process for providing a protective 
coating, «,mprising a hardLed P STOthetic 
resm on the surface of a pellicle, boarder like 
article accordmg to which tL surface is 1 30 
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traversed below two closely spaced falling 
liquid curtains so that the curtains form two 
superposed layers on the surface, one of said 
curtains comprising one or more of the organic 
5 compounds from which said synthetic resin 
is produced while the other curtain contains a 
complementary organic compound or com- 
pounds which react with the organic compound 
or compounds contained in the first curtain to 
10 form the hardened synthetic resin, and allowing 
the compounds in the superposed layers to 
react to form the hardened synthetic resin 
coating on the board or pellicle. 

2. A process as claimed in claim 1 in which 
15 one curtain contains a hardenable synthetic 

resin and the other curtain contains the 
hardener for the resin. 

3. A process as claimed in claim 1, in which 
one curtain contains a partially polymerised 

20 synthetic resin and an accelerator for the further 
polymerisation of the resin, and the other cur- 
tain contains the partially polymerised synthetic 
resin and a hardener therefor. 

4. A process as claimed in claim 3, in which 
24 the partially polymerised synthetic resin is a 

polyester; the accelerator is cobalt naphthehate 
and the hardener is an organic peroxide. 

5. A process as claimed in claim 1 in which 
organic compounds in one or both the curtains 

30 are applied dissolved in a monomelic poly- 
merisable vinyl compound. 

6. A process as claimed in claim 1 in which 
one curtain contains a polyester and the 
other curtain contains a polyisocyanate. 

35 7. A process as claimed in claim 1 in which 
one curtain contains a diglycidyl-ether (epoxide 
resin) and the other curtain contains an 
amine as hardener for the diglycidyl ether. 
8. Apparatus for carrying out the process 

40 claimed in claims 1 to 7 comprising two 
closely spaced feed troughs with feed slots 



from which the curtains are delivered and 
means for effecting the movement of the 
pellicle on: board in a direction transverse to 
the direction of the slots and at a speed so 45 
that the pellicle or board and the superposed 
curtains thereon move with substantially the 
same velocity. 

9. Apparatus as claimed in claim 8 in which 
means are provided for recovering excess of the 50 
curtain material fed to the surface of the board 

or pellicle. 

10. Apparatus as claimed in claim 8 in 
which the feed slots are of adjustable width. 

11. Apparatus as claimed in claim 8 in which 55 
the troughs and their feed vats are provided 
with heating means. 

12. Apparatus as claimed in claims 8 to 11 
in which the pellicle or board is traversed 
below tlae feed troughs under the action of 60 
gravity. 

13. Apparatus as claimed in claim 12 in 
which thee gravity feed is obtained by allowing 
the board or pellicle to slide down an adjustably 
inclined surface. 65 

14. Apparatus as claimed in claims 8 — 11 in 
which file pellicle or board is traversed 
frictionalGy below the feed troughs. 

15. Apparatus as claimed in . claim 14 in 
which tlae pellicle or board is supported freely 70 
on endless band conveyors. 

16. Ttie process for coating the surface of 
pellicles or boards with a hardenable synthetic 
resin substantially as herein described with 
reference to Figure 1 or Figure 2 of the 75 
drawings. 

3L G. C. JENKINS & CO. 
Chartered Patent Agents 
1 Quality Court, Chancery Lane, 
London, W.C.2. 
Agents for the Applicants 
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